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SMfe4(L4fciUfc (FCC) ^ij&a^jfcjfltt^jfcfc-flit*. 4£ 

*. 

fcflM&ft* + . T FCC /S*|-ait#^ifi,*k3£, -fc/5J>>l 

£ FCC 3t«4L#^-*.^#ilt#iiiA*t3ft. 1NMUL*.. X4M**t«- 

Itafr*. ^ii^^JPel^-t^A^flW-irit^r^ dtflHfc (Krishna et. 
al. , Additives Improve FCC Process, Hydrocarbon Processing, 1991, 
11, 59-66 ); 3— ^^9f?£A£ FCC it&t ^feJl^Jfc*** feftJft 
#], 5ti±FCCii^jL^^^>^t^>^. 

^> *U 4S> ##-,M"^3r&#3H& 0 Grace Davison 

n ^f-JLT HH& FCC GFS I^a*4£4fc#j5f* GSR *MM**I; £ 

USP5376608 USP5525210 t> PMU* M % ft *Av* #Ufc4S 

#*b /*Mfc&v&iM Ni* Cu> Zn> Ag> Cd> In, Sn, Hg> TK Pb. Bi. 
B, Al; US6482315 t> 7 5 ~ 10 

##H^MM, fc^-Mr Y M#;5# FCC f.^^Jg&^^T^^.^d? 

CN1261618A t^T— #^^^>ffc^4bi±^^^y*M.^L^r 
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*yV»#**» USY ^^^!^fe^#:#j5<Ji^>fb^^^ 

#. # . 4s.^jl m $m # Xr^tiLiM? m # fUb^Hfc ^ # « 

FCC *j£-fr«fc>MfL 
1-20 >ffci& 7-15 i%„ *£M^4£t#H£# 

^•ti^TG^^^^^t^^it^-^^^^^tb^!!^ 1-50, >ffca& 3- 
20 o 

#*^&4MiL4!5 ^-f" j| t # — # & JUfr # >&^i& , ^ 
VS-1 ^ VS-2, ^t*M^#>##J*.;$ 10- 300, ^Lit^J^m. 
4Mg^^;$ VAPO-5. VAP0-1L VAPO-17 i*. VAPO-31, g.^4ZJ?fa 
(fiJ%:fttb% 10 - 300 o 

J^tt^l£*&/&;fc4^*.*U tWH^Y 35>^f ZSM 

- 5 tfM;. y fl^fH^M y Y 0 0H&# Y 
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4NHHUfc£4Mfc*J# 1-20 Jt4fci& 7-15 *%; £ 

1~50> it^i^ 3-20. 

-fc^-f-tf *fr *t . 4"?- IF, *.ti<££jf**tt FT-IR. ESR 

NMR #|^4l4iE4*;t (T^^-^L^. Vanadosil icate catalysts 
prepared from different vanadium sources and their 
characteristics in methanol to conversion (A. Miyamoto, D. 
Medhanavyn T. Inui, Applied Catalysis, 28(1986) 89-103), 
Synthesis and Characterization of the Vanadium-incorporated 
Molecular Sieve VAP0-5 (S. H. Jhung, Y. S. UH H. Chon, Applied 
Catalysis 62 (1990) 61-72) UZL Synthesis, characteri zation and 
catalytic properties of vanadium silicates with a ZSM-48 
structure (A. TuelandY. BenTaarit, Applied Catalysis A: General, 
102 (1993) 201-204) )„ 

(^ VS-1 jfp VS-2), ^ + #^MiL 
#^#^70^", >&-%4K.#^#Jfc'fti& 10-100; *Tia#<#&<#Ug^-f 
ffi (** VAP0-5> VAP0-11. VAP0-3U VAPO-17 ^ ), 45, 
^^^'f'^.iG^-, |*)#, &^tfJkJ?4&tf]J%:fclkVLi& 10-100; 

fl^S^f-, fcfaT ^ USY> REY, REUSY JMS^Mt-^fL 
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#)&&M,£L?Ltf) Y £4-7-0; mM ZSM-5 

##A&#-i&^#i^^i&<|£#f ZSM-5 ZRP, -fr 
CN1093101A o 

5}j^-$r%WL$Lftmtf)>fr ^t^^^^lH, Ti^*****.** 

FCC ##-*-fr^<fr«.T. #*tflMfc FCC ^*^T*t^. 

^*^«fe*|L4fc^t^J»^W*^** 403mg/L. 

Att I#l***jlMfrJt*dHfr; ****** *Jttt XRD 

1-5 ifimbM*M>$LWmtflfr^-ffi% VAPO-5. 

l 

VAPO-5 ifr^f- 15g ^Jg.^ ( A1 2 0 3 &± 65.8%, -&*HI 
^T^j* ) , 1t»%~ 60mL 60 4Ht#fc* ftft^ 14g iE^gL 

85%, W^rii 1 ) . ^#10^t^^2. 3& 
JL****.*. (V 22%, *-f 2g 7Kt ) , ifiT^W 60 

^f^^ lmL/min #i£JE>;v 16mL ;J||;feL^ =. ( ^ * 98%, ^b^^ij 
) . ftfc&tt# 1 JL-fA4b*t 175X3^* A4fc 72 *Bt. 

(120*C, 1 'Mtf; 3TV^Hfr*|-SJ. 550°C; 4 *b Bt^4g.'j£*Mp5!] 

*») . Jtf^afctt X-JtHMfrJN- (XRD) -itf-HjMr VAPO-5 £^0# 
*4s4M^#Ifc;# 51. 

#rj£ VAPO - 5 10 ^ % . REUSY fr^-ffi 47 * % , >^^M. 18 * % 
25 ^%#4M^JL&, #Jisi^A# VAPO-5 10 -£% 
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*k'&m.htlfe%L^ , ftfa^ REUSY ^#3^^|^, 
#--f **i4hAflt4fc*l Al. 

Al tf^JMtl, Mlt. W#*J*4Mfc#l DB-1 

xt^b^a i 

*J-*HM**| DB-1 REUSY ^-j* ( M?** 24. 5A, 

#A^*68^%). 57 >&i£/£ 18 « % > fcJ*A25Jt%. 



4L1 





UD X 


A 1 


MA (800°C/8hl 




OH 


c/o 


1 9Q 


1 0 Q 




JuU 




1 w 


1. 83 


1 71 




10. 65 


8.29 


ft?* 


47.80 


45.48 


I&5* 


21. 16 


22.09 


*>* 


16. 37 


19.56 




2. 20 


2. 86 




100. 0 


100. 0 




62.47 


58. 35 




68.95 


67. 57 




79.60 


75. 86 




7. 45 


6.84 




0. 04 


0. 05 


mg/L 


318.7 


176. 3 



DB-l^Hs, ftyktij*&&±*-*-VH&. 

2 

•^^M^^^M Al *mtfl&, REUSY fr^-nft ZnO 
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USY fr^ffi-g-fc, ikifr^-ffim?>% ZARY, ^-t ZnO &± 6 *%, #i 
*fr 2 

DB - 1 ^1*)^;^, REUSY m ZARY #>ft 0 *HH#3UL 

*.2. 



$l2 



A& ii/ *il 


tu^j DB - 2 


^Mcto Al' 


MA \o UU L/ oil^ 


*C A 


64 


W U 


1. 29 


1. 29 




500 


i- #\ 
500 




2. 01 


1. 99 




12. 35 


12. 23 




*t 7. to 


4Q 90 




20.21 


20. 33 




14.15 


14.27 




1. 80 


1. 89 




100. 0 


100. 0 




65. 64 


65.40 




69.69 


69.62 




82. 04 


81. 85 




7. 86 


7. 55 




0. 03 


0. 03 


ftv^^*, mg/L 


321. 3 


172. 1 



3 

JK.^E^&ifc'W 1 VAP0-5, £ 11.7 USY £ 47 

i %. ZRP10 *% (ZRP ^^#i2M£# ZSM-5 iikj^-f-^ ! 
ZRP-7, ^^Mfc^M'Jr^j*, Si0 2 /Al 2 0 3 ;$ 80) ,>&^J3£12 ^:%. 
if^A 19,3*%. 4)1^^ Al". ^>fH£^UMt3. 
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*J-Jfc#>j 3 

tfrtS'AMfca! DB-3 , USY ^-f-ffi 47 ZRP10 

^i25f % t ^M?3UML3. 



^ 3 



/ft£ >f> Al 


at to^r'J DB - 3 


flMfc?M Ai" 


MA v.8 uu w on; 


64 


64 


p /n 


1. 29 


1. 29 


JZ^JEL wlJM^I c 


f n a 

500 


500 




1 OA 

1. 80 


1. 73 




13. 18 


12. 92 




C 1 *7 A 

51. 70 


52. 03 




19. 62 


20. 07 




11 7» 


1 1 70 
11. 39 




1. 92 


1. 86 




100. 0 


100. 0 




68. 60 


68. 54 




71. 32 


72. 10 




84. 50 


85.02 




6. 14 


6. 12 




0. 03 


0. 03 


ftflfe^^*, mg/L 


319.4 


171. 6 



4~7 

g^-fcl 4-7 tfj4&4tmfrSH?>% A2, A3, A4 A5, ZARY 
^*^7 47 «%, **fri-Mr# 25 «%, BJN£-f-*MJ VAP0-5 
t Al/V(mol)^^ 150, 130, 80 ?fal5, ^*^5<J 1 5 * % , 6^%, 
3 1 *k'&%L&±<fr#)% 13 22 25 24 ■£%. 
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4L4 



A& JU 


DB-1 


A2 


A3 


A4 


A5 


Al/v VQOJJ 




1 ^ A 

150 


130 


80 


15 


MA voOU L/8h) 


64 


64 


64 


64 


64 


/a 


■i A A 

1. 29 


1. 29 


1. 29 


1. 29 


1. 29 


J^MmlJIL/ c 


r n n 

500 


500 


500 


500 


500 




1. 83 


1. 70 


1. 73 


1. 80 


1. 82 


0*5: 7ly -4s* 


10. 65 


8. 41 


9. 55 


10. 23 


10. 33 




47. 80 


46. 96 


46. 70 


46. 82 


46. 23 




21. 16 


23. 02 


21. 17 


21. 13 


20. 97 


iir>w 


16. 37 


19. 43 


16. 33 


16. 74 


15. 89 




A A A 

2. 20 


2. 18 


2. 15 


2. 17 


2. 21 




100. 0 


100. 0 


100. 0 


100. 0 


100. 0 




62. 47 


59. 25 


60. 13 


61. 02 


60. 59 




UO. 7J 




0 / . o / 


67. 95 


r-i A A 

67. 20 




79.60 


78. 39 


77.42 


78. 18 


77. 53 




7. 45 


8. 91 


7. 60 


7. 71 


7. 19 




0. 04 


0. 04 


0. 04 


0. 04 


0. 04 


ft*^^*, mg/L 


318. 7 


181. 4 


165. 3 


169.4 


173. 0 



4 *TJX;f ife, 1$K>m A2-A5 J? ^y&fa&fofr^ ffi <ft*f-tfs>ftl 
KM DB - 1 ^Btb, a^tf^^i^BH*,,, 

$&«| 8-12 tf^4bM^m*t$Lftmtfifr^-ffi% VAP0-11. 
^3&#<] 8 

VAPO-11 15g -f-^^ (Al 2 0 3 ^lr 65.8%, -£*HMfc#Jr 

) , fa*. 60mL 4Ti& 60 ^H^ft£t4ttiU**> 14g JL*flfcjftfc(4t 
f$L&± 85%, . 10 frW&A*^ 2.1g JL*** 

i.*KT^t 22%,^ 2g zKt )>i^Tilt# 60^t^vX lmL/min 
^it>t.^^ 13. 6mL^^J^i^Jic ( 98%, if^JZ-ij 1 ) „ & 
1 *Ht^, JL-fiMfc** 200TC^^^>f^ 96 Wf/^ltf 
X-M^titM (XRD) YAPO-11 ^-f- ft 45^>#^tb 
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% 53. 

#^Ji^.55r^^^ VAP0-11, ;fa^REUSY^#, 

ft $4fc«| 1 3rjfrti4MMb#I , * + VAP0- 11 6^*;$ 10^%, 
REUSY^^47*%, «^18f %jfa^^i 25f %, fe 1 **-^* 

A6 **«fei*|L4fc^*.* 5 0 
4L 5 + R Hf ?«J A DB - 1 tf^MHIr*.. 
*J-fcb#!l 4 

**i"Hi'W-*.9I USP6482315 #3^$M*J4h#Jtf &4Mi*N . 

# 0.2 jb«4K.A*»«f4E. 20ml ##^^^a^# 

«Jiil/ t 4b*l-MF«I^-Ws4<l4fc#l db-4, m*&£a.fr& 10 # 

RHUSY^-T-*M7jr%, ^^18*%^^J^i25*% 0 
DB-4 ^«^>*f.>f^^j:^^^J)iL^ 5. 



^ 5 



4Mb* 


DB-1 


DB-4 


A6 


MA (800t:/8h) 


64 


64 


64 


C/0 


1. 29 


1. 29 


1. 29 




500 


500 


500 




1. 83 


4. 47 


1. 37 




10. 65 


9. 35 


8. 13 


Ate 


47.80 


44. 80 


41.57 


$ite 


21. 16 


18. 23 


19.89 




16. 37 


16. 12 


26. 30 




2.20 


7. 03 n 


2.74 




100. 0 


100. 0 


100. 0 




62. 47 


53. 55 


53.81 




68. 95 


63. 03 


61.46 




79.60 


72. 38 


69.59 




7.45 


2. 29 


9.58 
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0. 04 


0. 13 


0. 05 


Atetfo&S:, mg/L 


318. 7 


308. 6 


217. 0 



MJfL 5 it? , A6 4 jUM'HM&d*'?- ft «$4Mb*l DB - 1 

4&%1kfiil2flb4£4bM DB-4#!ifc, 

^SttfvfjMk^J DB-4^»#>fb^ A6, 800X:^t7 7|<.^^->(^^^, 
&M*t& 8 12 16 *Ht#* 20 <h Bt^^J^.#A t #J&>&± 



&6 





*J-Jfc^J DB-4 


A6 




( *% ) 


(%) 


( * % ) 






0. 1 


100 


0. 1 


100 


8 


0. 1 


99 


0. 1 


99 


12 


0. 1 


90 


0. 1 


99 


16 


0. 09 


88 


0. 1 


99 


20 


0. 09 


84 


0. 1 


99 



6 ;f & , zftbljLftM DB-4 +*.4b45jL*$4^±tt*jJMft 



t ***** ^ & JL^P ^MHI«. . 
9~12 

fsfoM 9~12 #4|Mfc^J^#Jie,j# A7, A8, A9 fa A10 o 
J?4|Mfc^) A6^9l:b, EJ5>l£-f/M# VAPO-11 t^S*^#*b^S3<J 
180, 70> 23 ** 16, **^#J;# 15 * % , 6 *%, 3 1 
&fcVL±±frM* 13 *%, 22 *%, 25 ^%fa 24 *%. 
& fUfctf-fHt JL #J # * JML 7. 
417 +ra#*J*xfr>b4Mfc*l DB-1 4$*MHMt. 
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£.7 



lit *.| 


DB - 1 


A7 


A8 


A9 


A10 


A 1 /V La 1 A 

Ai/v unojj 




180 


70 


23 


16 


MA \o UU L/ oil) 


64 


64 


64 


64 


64 


c la 


1. 29 


1. 29 


1. 29 


1. 29 


1. 29 




C A A 

500 


r n A 

500 


r t\ n 

500 


500 


500 




1. 83 


1. 33 


1. 36 


1. 37 


1. 35 




10. 65 


8. 16 


8. 11 


8. 10 


8. 12 




Vl *7 OA 

47. 80 


41. 58 


41. 50 


41. 53 


41. 38 




21. 16 


19. 91 


19. 90 


19. 83 


19. 87 




16. 37 


26. 32 


26. 14 


26. 42 


26. 51 




1 1 A 

2. 20 


2. 70 


2. 99 


2. 75 


2. 77 




*l A A A 

100. 0 


100. 0 


100. 0 


100. 0 


100. 0 




62. 47 


53. 77 


53. 96 


53. 75 


53. 62 




U O • J 


£1 4Q 

U X • 17 


6 1 /1ft 


01. 30 


ol. 25 




79.60 


69.65 


69. 51 


69.46 


69. 37 




7.45 


9.75 


8. 74 


9. 61 


9. 57 




0. 04 


0. 05 


0. 06 


0. 05 


0. 05 


ft*^-^*, mg/L 


318.7 


1 217. 0 


218. 3 


240. 1 


284. 3 



7 T^ife, A7-A10 ^fcfafc&fafr^-ffitfj^l&ft) DB-1 



%%L&) 13 ~ 17 *$LK>mtfjlVLxiL%Lifr% VS - 1. 
%&&\ 13 

# 1. 0 Jt V 2 0 5 50 &WT^iL#U^t » HM»A. 15 jLAJtt. 

4Mfe*. i6onjMb 10 53or:^j£ 5 

tfjx-M£i$tM (xrd) *-HJMIr vs-i a-T-tf*$#*E, xkfa&frfcft 

52. 

#4&Jl££^>£^# VS-1, fe^^ij 1 /8tii^r**tA. REUSY 
^J*»^*Jft^il&*A«jMMfc*i..*t VS-1 10*%, REUSY 

^f-H 47 A»JR. 18 25 Jfe***^**!* 

la* All. 
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4L8 



J& JU ihl 


DB-1 


All 


MA (o UU U / ollj 


Z" A 

64 


64 


W U 


1. 29 


1. 21 




C A A 

500 


500 




l. 83 


1. 45 


71/ ^ 


10. 65 


9. 91 


^Jw 


y( <7 OA 

47. 80 


41. 68 




21. 16 


19. 72 




16. 37 


24. 59 




1 OA 

2. 20 


2. 65 


'Mi* •'I 


1 UU. u 


1 nn a 

1 UU. u 




62.47 


55. 69 




68.95 


61.40 




79.60 


71. 31 




7.45 


9. 60 




0. 04 


0. 05 


a>*^.^*, mg/L 


318. 7 


210. 0 



4*JMT»*;tib, All l5&fafa&fafr J 3-ffitfi<l>fL4ZM DB-l^lifc, 



14-17 

12-15 tf}4£fcft\frmz% A12, A13, A14 jfa A15. i? All 
#ltb, E^J^^/^^ VS-1 t^^^^^^'J^ 178> 132> 72. 40, 

15*%, 6fl 3f5J, 1*%, 13 
22*%, 25 *%** 24 *%„ 
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£.9 





DB-1 


A12 


A13 


A14 


A15 


Si/V(mol) 




178 


132 


72 


40 


MA(800^C/8h) 


64 


64 


64 


64 


64 


C/0 


1. 29 


1. 21 


1. 21 


1. 21 


1. 21 


jgLjZT&A/ c 


500 


500 


500 


500 


500 




1. 83 


1. 44 


1. 46 


1.45 


1.43 




10. 65 


9. 03 


9. 02 


9. 05 


9.10 




47. 80 


43. 85 


43. 82 


43. 85 


43. 89 




21. 16 


18. 53 


18. 46 


18.49 


18. 50 




16. 37 


24. 95 


24. 50 


24. 49 


24. 43 




2. 20 


2. 20 


2. 74 


2. 67 


2. 65 


% | 


100. 0 


100. 0 


100. 0 


100. 0 


100. 0 




62. 47 


56. 52 


57. 04 


57. 02 


57. 07 


^^>d? /m% 


68. 95 


62. 38 


62. 28 


62. 34 


62. 39 




79. 60 


71.41 


71. 30 


71. 39 


71.49 




7. 45 


11. 3 


8. 94 


9. 17 


9.22 




0. 04 


0. 05 


0. 05 


0. 11 


0. 11 


>^>*^^Jr, mg/L 


318. 7 


201. 3 


214. 3 


221.4 


293.7 



A^jM^r A12-A15 ^^^^^L^f-M^J^^tM DB-1 

18-22 *#4fc*]tfJ&;0Ua^ VS-2. 
18 

# 1. 8 & V 2 0 5 &Af£ 30 &WT^iiJUfc4M* 10 . 4M»A. 

15 jL*k%SLft*ktfc, lSOtUMfe 10 ^, 530°C*H& 5 >bift& 

tiLM , 4**4 AH*. *Mf;*4frti X - M£i$TM ( XRD ) if VS - 2 ^ 

*kfaJ$:fcte% 25. 
VS-2 10 ±% , REUSY 47 * % , >&>£J3£ 18 * % 

25 * %^^*, tMMMMM, ii^ A16. 
IftfltSlfe^fL^^*.*^**.**. 10. 
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4110 



/♦t* #|. -i-.l 


DB-1 


A16 


MA (800°C/8h) 


64 


64 


C/0 


1. 29 


1. 28 


j£Lm&&/ °c 


500 


500 




1. 83 


1. 56 




10. 65 


12. 64 




47. 80 


39. 77 




21. 16 


18. 45 




16. 37 


24. 90 




2. 20 


2. 68 




100. 0 


100. 0 


#Hb#7m% 


62. 47 


56. 65 


>w Jjsc-^- /m% 


68. 95 


58. 22 




79.60 


70. 86 




7.45 


9. 29 




0. 04 


0. 05 


^>*^^Jr, mg/L 


318. 7 


216. 0 



#^10;#ik, A16 ^^^-^o^^l^^^^xttb^J DB- 1 ^tb, A 



19 ~ 22 

17-20 #flL4fcaj4MWiW& A17, A18, A19 A20. J? A16 
^EiS'J^i^/f^^ VS-2 ^, ^^^^tb^J^ 200. 140, 103> 33, 
13 22 25 24 ^^J^^t^'J^ 15 

^«^>*^-^-#^J.^^^^ 11. 

£4111 l^jBt^ttj^-J;b^4b^ DB- 1 tf}i^ifct*;%L. 
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DB - 1 


A17 


A 18 


A 19 


A 20 


Si/V (mol) 




200 


140 


103 


33 


MA (8 00 C/8h) 


64 


64 


64 


64 


64 


C/0 


1. 29 


1. 40 


1. 40 


1. 40 


1.40 




500 


500 


500 


500 


500 




1. 83 


2. 01 


1. 89 


1. 92 


1.87 




10. 65 


10. 11 


10. 02 


9. 89 


9.82 




47. 80 


42. 12 


42. 39 


42. 47 


42.57 




21. 16 


18. 47 


18. 48 


18. 47 


18.49 




16. 37 


24. 24 


24. 21 


24. 23 


24.25 




2. 20 


3. 05 


3. 01 


3. 02 


3. 00 




100. 0 


100. 0 


100. 0 


100. 0 


100. 0 




62. 47 


57. 29 


57. 31 


57. 28 


57.26 


fe. j£r *rfc> / ffl o/ 


oo. yo 


60. 59 


✓* ft n « 

60. 87 


f r\ ft a 

60. 94 


61. 06 




79.60 


70. 70 


70. 89 


70. 84 


70.88 




7.45 


7. 95 


8. 04 


8. 02 


8. 08 




0. 04 


0. 05 


0. 05 


0. 05 


0. 05 


Ate mg/L 


318. 7 


216. 0 


203. 6 


189. 2 


169.4 



>Mt 11 ;f A19-A22 i^J&vte^ft^^f #*tJfc#'J DB-1 fa 



$46*9 23~30^^^JtJ^^ia^>^^^^^^ o 
^afetfi! 23-26 

#4fc#J-fc;# A2K A22, A23jfcA24. 

£A2K A22, A23;faA24t, REUSY t^^^ 47 ^ % , J&*jR/£~Ir 
% 18 Jt%, ^*^i^t^ 25 VAP0-11 (43*j£*tMr 73) # 

^f^)7!l9f %, 6*%, 3f^lft VS-2 (>^^^^tb^ 75) 
^*^>J^ 1 3 *%, 6 9 

^«^>*^-»f-^^^^^JiiL^ 12. 

ifc.12 t I^Ht^JitJXtHl^^ DB-1 #-£NH#^. 
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4112 





DB - 1 


A21 


A22 


A23 


A24 


MA (800°C/8h) 


64 


64 


64 


64 


64 


c/o 


1. 29 


1. 40 


1. 40 


1. 40 


1.40 




500 


500 


500 


500 


500 




1. 83 


1. 89 


1. 84 


1. 85 


1. 83 




10. 65 


10. 07 


9. 87 


9. 78 


7. 83 




47. 80 


46. 70 


46. 72 


46.74 


46.76 




21. 16 


20. 17 


20. 18 


20.18 


21. 03 




16. 37 


18. 28 


18. 53 


18. 61 


19.70 




2. 20 


2. 89 


2. 86 


2. 84 


2. 85 




100. 0 


100. 0 


100. 0 


100. 0 


100. 0 




62. 47 


61. 55 


61. 29 


61.21 


59.27 


fe. "da J4- /mtf 


CO o c 

oo. 95 


c c o n 

66. 87 


66. 90 


66. 92 


67. 79 




79. 60 


76.94 


76. 77 


76.70 


75. 62 




7. 45 


6. 32 


6.48 


6. 55 


6. 90 




0. 04 


0. 05 


0. 05 


0. 05 


0. 05 


ft,xb<?t£Hfc'. mg/L 


318. 7 


215. 3 


211. 2 


208. 4 


201. 5 



12 "ST A21-A24 &fafr"&4&<fr^- ffi tfj&l&ffl DB - 

l*Ob, >^^^*^^„ 
g*&#!]27~30 

1 ¥jjn&ffl4-<fefcM, A25, A26, A27, A28. 

A25, A26, A27, A28 t HY^^J-^ 47*%, *ky&J&&-i% 18 4%, 
it^J^t^ 25 VAP0-5 (Al/V 46) 9 

6 t%, 3 4%, 1 VS-1 (Si/V^#Jfc;# 75) ^*^5']# 1 

3 6 *%?fe 9 4%. 

^^^>*^^^^^^JiL^ 13. 
#.13 t^8t?'Jife^*b4iM«] DB-1 #-£HH#J|l. 
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%L 13 



jnk 71/ jht 


DB - 1 


A25 


A26 


A27 


A28 


MA (5 00 C/8hJ 


64 


64 


64 


64 


64 


/** /A 
t/U 


1. 29 


1. 40 


1. 40 


1. 40 


1.40 


r"? r^- *rt r£t / <y^| 


500 


500 


500 


500 


500 




1. 83 


1. 98 


2. 02 


1. 95 


1. 96 




10. 65 


10. 12 


10. 03 


10. 01 


10. 19 




47. 80 


42. 15 


42. 13 


42. 25 


42. 30 




21. 16 


18. 52 


18. 48 


18.46 


18.47 




•* *" 4% mm 

16. 37 


24. 20 


24. 20 


24. 21 


24. 19 




2. 20 


3. 03 


3. 14 


2. 94 


2. 89 




100. 0 


100. 0 


100. 0 


100. 0 


100. 0 




62. 47 


57. 28 


57. 32 


57. 15 


57. 34 


Jifr 5* rit: ^ /m% 


OO. 7J 


o u. o / 


oU. ol 


60. 71 


60. 77 




79.60 


70. 79 


70.64 


70.72 


70.96 




7. 45 


8. 00 


7.70 


8. 23 


8. 37 




0. 04 


0. 05 


0. 05 


0. 06 


0. 06 | 


ft.j&J*^*, mg/L 


318. 7 


220. 3 


211. 3 


208.4 


200. 1 



13 A25-A28 ?|LjM»»<£*4MK?-*P tfj&thM DB - 1 ft 
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& a jg. 

3, Jfejft;M4£-£. l 2 0H£## M^t^M^b* 

7~15 *%„ 

^Mt^^f^^f l~50 o 
^KJL*^^- ^^tfs-fcl^ 3~20 o 

8, 4*J*;MiJ£-£. 7 #£R^, ^^^^^^^ VS-1 ^ VS 
-2, *M?^6^#j;b;# 10- 300. 

9, 4&m*L#jJMe. 7 ^ta^, /^#^^4k.4s^^ # vapo- 5. 

VAPO-11, VAPO-17 & VAPO-31, 45^^^^^^^ 10~ 300 o 

10, 4fejK^j#jjL 2. 5 ^ 6 m$.&%t, **JW#**u&iE,# 

11, 4*JR;MiJ£>j£. 2, 5 & 6 A*fiL<Mfr, &*mMft'}!k4B.7L% Y 

ZSM- 5 #;S. 

12, *J&M<UHt 11 tifi/Mfe, ^tWYWIMtY 

13, *jK4x.*J£-£. 11 #t#H£# Y fl^T-ffft^ 

14, 13 #M^4&, *t**ti*Jl4Ufc4<r*4ltt 

15, 4*Jft&*J£-& 11 #&L^, #t#M&# ZSM- 5 
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16, 4*jKfe*>J£-#. 11 # + *Nfctt ZSM-5 gM^fe*** 

20, J*jft;Mtf£-*. 19 «MUbjN, *#^£^iMMfc#IJL**ft 

21, Mfe^** 19 A 20 «MMt*l. Milt-Hit 
■**M^H£ 1~20*%. 

22, 4*jRfe*j£.£. 21 MMtM, WM*tfM#tH.>fc*tt 

7-15*%. 

23, J*jft4M4£.j£ 20 m&tilft'&iB.sLfr'f Ml^t 
^4K.;^ift#^^ 1-50. 

24, JfcjKjM0£.£ 23 tiflMb*), Wfctt^te*&^b«frM#* 
^^it^^^-^^^rts^^ 3~20. 

25, 19 ^ 20 #4gM«J , /^WfM^t'HU. 

26, &J&£U«J^£ 25 , /tf%***W§fea-J-||S# VS - 1 *. VS 
-2, Xk3=,fa¥)&fo\&% 10 - 300. 

27, 4*K4x.#i.£-£- 25 4MMfc#J, ^ifctiJMMMB*'-?-** VAPO 
-5, VAPO-11, VAP0-17J& VAPO-31, 4SJ?4M^# 10- 300. 

28, ^*U'JJMi 20, 23 jK, 24 «$4fUb4M , *t*NK.**S£*U&>L 

29, 4*JK4M9£-& 20, 23 «, 24 ffilftftm , mSLst 
% ZSM-5 

30, 4*jftfe^jM9 , 1-tWYi^f^MiY 

Y. 

31, 30 «MMfc*J, Y fi4**-J|fe*Jl 
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32, 31 ftflLftAl. ^^mt¥j4:M,^¥lMj^ 

#. 

33, &J&;M>J<X-4t 29 ftflUbjN, *+JWM* ZSM-5 

at*. 

34, 4£J&;fr*»jfc 29 ftflLftAl. £-t#H£# ZSM-5 

#iat*t. 

35, 4feJR^L#i]*jjt 20 tfrflMfc^J, /Wf.***,*#fc**i. 

36, »JR^J^4L 20 tiflUbftl, /^tttt#Jfr4Ni&6J&»j&« 45 

37, — #*HIMMb^&4"£ti£i£L, *#4t£-f*it*bt.£;M* 

38, — #W|l-fb|L4fciLjft**, 19 
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